\ 


^ n i/j^ffe* tt^k^lt^iifflJfeitmHT (fibroblast 

growth factor. £XT. ""FGFj ilS^o ) 7r; U ~ fc#£<* ttS * > /N ° * S 
Rtf^OgHElffc (fibroblast growth factor homologous fa.ctors)ti> W8tik& 

tt^te^^fk U *©«IIA^kU i^#£4klT&*§l^©&&C <h£^£nT 

(c j: -o x—mt Ltz? >'<?mteznt xw& l # & o ^ 0 
tfc, vas^tt* «*>T?t>FGF7 r ^ y -t-^s^n 

N-iiij ii^.o ) ifcl^'iv-xi/^^Ili (JKT. ro-Mliii 
j <b^-5o ) ©AX^^^W^^-^k(Cctor^^ 0 U y^tt? w^R© 

iii^^-^^ii!^^t(i^^tlTl^i;A^/:o MtLt> FG 
F-6 Ko^T. ^5fe^n^Wt-^N-M^M©©iiJ^^^^lR©^"^^ 1 ^^tl/-c 


l 


(C J: o T— mt L tzM ktttE L ^ -a fco 


*£-&£-fr<5^'<y J^T© (a) Sfcli (b) ©l^-fn^ 

(a) K?'J#-^l> 3. 5. 17. 19, 2U 23, 25. 2 7 *f:tt2 9© 

(b) E?i]#^K 3 . 5 . 1 7 . 1 9 . 2 1 . 2 3 . 2 5 . 2 7 t/;(±2 9© 

mLiitmmztitzT i ;m&nfrz>te*). fgf^14^wl. a>on&©tt*a 


2 


(b) ^®f3t*ScDNA*5SS^^ ^-J-*a*3iifXgx 
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815 1*. S/FGF-la-II £> «fc C>**Jj§gE&^FGF-laCDHUVEC (c*ff*DNA^iEai 

H6ii. S/FGF-la-II & <fc tf*IM&*FGF-la©l&&£5ti£. i»K^tt*5<fc 
Aft 7^*7 U^Stt^r^-To 

mi it, S/FGF-la-II #«fctf*llMfi*FGF-laO h U 7 is >lz>$ir &&&&& 
m 8 te> N-FGF-6/la^V:fcJ:tf*M&3feFGF-la©HUVEC (C*f-T>SDNA ^fifeiE 
H9ti. S/FGF-la-II U >&ftU££^-$-o 
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1 LT(^ ^\vn°iJ >^te±J^MitmH^S^ (HB-EGF) . ifli 
'J^fi^if5iH^ (PDGF) te^'j^tf Cftfc|S^$ft6 &<DT-(i&^ 0 
FGF7 r ^ 'J-i:ltl.@?tf:{iat€)S?OftM<!:lr(i> FGF-1~10^. 
FHF(f ibroblast growth factor homologous factor)-l ~~ 4 t£ tl"Cl^<S 

£rft^ >^g(i. JktT© (a) (b) ©V^'tl^©^ 

(a) 3. 5. 17. 19. 2 1. 23. 25. 2 l£tzte2 9<D 

( b ) K7lJ#-^ K 3. 5. 17. 19. 21. 23. 25. 2 7 £ fc 2 9 © 

^tn^©7 ^ y KK^Jtc&^T i ^ L < teiJMgor 5 y ffgi. ttfln 

< (±§t$nf:7 i ;l»t>^^ FGFStt^WL, ^oHiSof^SQ 
E^J#-f - K 3. 5. 17. 19. 21. 23. 25. 2 7fej;[>'2 9®7; 

j wtmrntt-f & f >'*<7$ttt.. flix-wr. ae^ij#-§-2. 4. 6. is. 20. 2 

2 . 2 4 . 2 6 . 2 8 *>«ktf3 0ODNAEflJi:«k^n?n3-K$n5o C 
n^cD* w^Kte. FGF7 r;'J -idtSHi 1 ©^7'f KBETUOffe. 
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-fe^/l/tf^ Mf- S V££B££ LT#S-r*^«^««*it«:*&l*-r* *>©T& 

-To cn e»©«EK^if^^ N-siiiai*>«fccj f o-si*s«a(i. *©«ti£f&#*-£ie 

6ESc©g$©^yf- K0£'v« U >^W«-*W*£° c^Tki^o 
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^ni^^y w^ij iia-To ) £-f> mmvmn 

K"f 4 cDNA U cn^fiiHfcfim^* 

£-;g^N 0 'J >^?g©cDNA(;)U DDBJ ( B ^DNAr"- * /< > £ ) £* 

*&8fc©mRNAJ: «5 RT-PCR (i8»l£¥PCR)&?T 9 C £ JcJ: T. 

t>tl-SSer-Gly©*i*3jSLiE?iJ*#^^ , f- WW£*l£o 

3- k-t -5 cDNAi 5 h l> cn*«i»tt*&£«HJ!&s&3! / <? 9 -izm&&& 0 

<DMtLT, Asn-X-Thr\ Asn-X-Ser (E?iJ4u X (i^ d «J >£W©£ES©T J 
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LT\ Ala-Thr-Pro-Ala-ProA^t/^tLSo 

HSttfc#&Mff* >'<£fiCD7 5 J *SS*fiJffl-r« ^ i^'T^. lift: 
ftfCte. -?tf*F'GF-6 ON*^J:«9 40aS©T i £>n£o 

0]x.«r*;ll§B£3fe©pBR322 N P UC18 . &tf cn&££K*Sg£ttrt:pBT-3c 

K ^iitr^&t LT(is ^JxJi'T. Maniatis Molecular Cloning, Cold Sp 
ring Harbor Laboratory, p. 239 (1982) fCiEflSOjEf&ttifa^tf&ttSo 
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K > £ LTCDTAA . TGA 3 fctiTAG ^WLtU^o £ Z> Kt£ zi - 7 * > Fffim 

rt^:^-? fete. SPOiyo^--?-. SP027°o^--^- N penPyD^e- 

*-t££. m3E.*>W-&-e&Z&£rlZl*> PH05:/d^— PGK yot-^-, 
GAP yne-^-x ADH 7"o * -tt gi)<&lf t>tl&o £tz, m^mWimm 

{ / £ tl & o 

©PBR322. pUC18 t£ £&mcffim£ tlfc^ * * - £ & d <h *<T= # <S o 

y^X; Kl^ffl^-jiij^T^i LT(±n #];Ui"r. Maniatis£. Molecular Clonin 
g, Cold Spring Harbor Laboratory, p. 239 (1982) K&WUDjj&tS; £ 'i<^if h 

Tt«k<> femffi (fll^MTBacillus subtilis DB105), »fj (0]*.«TPichia pas 
to ris, Saccharomyces cerevisiae) N tfr^ifcffljfe (0j*.WTCOS cell, CHO cell, 
BHK cell, NIH3T3 cell, BALB/c3T3 cell, HUVE cell, LEI I cell) N M&#fflJ& 
Sf-9 cell . Tn cell ) /iiWTt^Ci^^S^ dft^Jcpg 
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&fttfY P Di£*fe^£'3:ffl^&o ^i^'lfWfflJlST&nii'. Dulbecco 

(i'ct^o 0t|£LTte. ?gi^I£#T&ntf^25~37 0 CT\ ^125^-2 ilP^m^ 
tTx 5SK C0 2 . 100mj^©^frt ! ^24^rB^~2 iSIHfr^ i^SJCct 

Dj^tt©®55-*M^>M^ >'<*R£^S Ct^lSo t/cg^©^ >^<^^t<^f 

m&wfric<s£ n£*s^t±»#&£^i±iiffliis£ift8&N attune j: 

# * [sHR L . ^*T — V s > ft if £ # t;«Hf BE # J: o T pTiStt ITSJRt 
* fcffl^-?5o C © a ^4ttK 77z- : Jyte£<D9-s'*Z g^tt^J £ # « W 

1 0 


££>}C. LTjfiiflf tout's y^c!:'^^inLT§#t^c i D D D o^ 

*i!S*aS5c*5«kCJfSI5^K^-rSC: tlzXK) T fr^t FS£J£/&U Ctl^.v^ 

b) 011*. tf. £-f> #Hoil7n^^. &Z>\imJ$.mzm&LizM%t£* 
w^r^ot ^ ;Si7 ^ y^^-frsc <b{c«kO. w?R 

iitt, R^^jjcti. iM^M. ifrt^m 853Mmfl&. tfc#*i)js> 
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«tsd N n-i/ 3 >sa. xry-m &*f^k mm. m^m. mm. $>m, mm 

« x o. oooooooooi—i. 0fi*%S&£t"ft«r«fc^o 
KEH5ffiJi£$lW\ mz.lit K -^x. ^yK tflf^ -T*> ^3^cdbS?L 

0.0001~100ng£jfeSBlc 1 Bfc£fc0jgffl^-&C ££<M^£tl3o 
* w< * R *> iM^fc; £"£<&c: 4 «, 

2 . 4 . 1 8 . 2 0 , 2 2 , 2 4 . 2 6 . 2 8 £<fc 3 0 <D D N AE^-tn^ 

^XHet^W55^T«-^f£#-f-FBRM BP-6428. FERM BP-6424. FERM BP-6427. FERM 

BP-643K FERM BP-6429, FERM BP-6430. FERM BP-6423. FERM BP-1625 
FERM BP-6426(CT. ¥f& 9 9 £ 10B JC^ft $ tlTl* So 
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CISJtefll 1 3 

1) S/FGF-la-I I ^7X; KOfll^i 

1. t h U a tf K*7 > cDNA Br/nOfEfifc- 

phR7A8te. th'Ji^/ h'iJXD cDNA (PCR^^J) £ pBluescript II (KS+) 9 
a——>9''<9*~-<D EcoR V ^mzWALtzZf^X I KT*><So T -i? »y •> -a > 
S-f- D13292 JC^SftS mRNA K^IJ©?"^ 7 #S^£> 2610 #g*T£r^tr ( 
B. B. R. C. Vol. 190, No. 3, p. 814-822, 1993 £r#MCDC<h) o 

cn£ pvu ii -zMitL. m^ntz 2,232^»>^cd mmftzmmt lt pcr 

(Polymerase Chain Reaction:^ V ^ U-XiilSKJS) *frofc 0 y-5>fv— <h 
LT # 109 (5'-TTG TCG ACC CAC CAT GGC CCC CGC CCG TCT-3' ) (K^J#^ 7 ) 
&<fctf N # 111 (5*-TTG ATA TCT AGA GGC ACC AAG GGA TG-3' ) 8 ) 

£fflWc 0 I^SWt-iili^tlfe 276i&S*f©'<>' F^mfC&f&iC J; «9 #I£ U C 
ft^ttHigL EcoR V :fc<fctf Sal I^iMLfco *£fc>ftfc. 268 «2£**<ZV< 

2. FGF-la/pBluescript II (KS+) 

t h FGF-1 cDNA ^ili U # 967 (5* -GCG TCG ACA GCG CTA ATT ACA AGA 
AGC CCA AAC TC-3' ) (RTUS-f- 9 ) # 630 (5' -CCG AAT TCG AAT TCT TTA 

ATC AGA AGA GAC TGG-3' ) (IE?'J#-*f 1 0) PCRKJfc&ffo 

tbSfc. EcoR I Sal IT— fitfJBf L/Co ^t>tl/c, 422 K£ 

^SttttiJ Ctl^> EcoR I, Sal I "ezifitOWf L A: pBluescript II (KS+).? 
n-J->r<^^~ ( 2934 *&g*t-) JC#ALT. FGF-la/pBluescript II (KS+) 

FGF-la/pBluescript II (KS+) & Aor51H I *5«fctf Sal ITIHI&^Ht U t> 
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3. S/FGF-la-I I ^itfc^ ©fF/& 

th'Ja 1 ) K#>© PCR^^/co EcoR V/Sal I «tJt\ SlO* FGF-la/pBluescr i p 
t II (KS+)© Aor51H I/Sal I Br*** DNAjiigRfCl-ifc Lx S/FGF-la-I I/pBlues 
cript II (KSO^^-^t^o $ BcoR Ifccfctf Sal ITZlfiiiUir 

Ln n^tltz, 678 ±&g*f©/<> K£#i£ttft Lfco EcoR I, Sal I X 

— M-WtfLfc pMEXneoflit^ 9- (5916±&g>tf) iCfALt, S/FGF-la-I I/pM 
EXneo £*§fc 0 E^J#^ 2 ©£3£BE?iJ&£irp 

2 ) S/FGF-la-I I CDf£3! 

S/FGF-la-I I/pMEXneo^r N7x^ , >3 <£. o X CH0-K1 «91& ( 

f- -x^Ax^-ipmaMs ki mm {cite^AU s?i*-r-f 

3) N-FGF-6/la-IV 7°7X; K©8M6 
FGF-6 cDNA #rK-tf>fE/& 

FGF-6 cDNA ^ili U # 1048 (5* -GCG TCG ACC CAC CAT GTC CCG G 
GG AGC AGG ACG TGT TCA GGG CAC GCT GCA GGC TCT CGT CTT C-3* ) (ETiJS-f - 1 
1 ) fcckO' # 968 (5' -GCG ATA TCC ACT AGC GTG CCG TTG GCG CG-3' ) (K?iJ# 
^12) ^y^^T-iLT PCRKJ££*f-o/Co GmtfiKmmZtltz \3Si&MM 
<D'<> K£«£UM»lCfc «9#itL> Ctl&mtii'ik, EcoR V&cfcO' Sal IT— fitU 

ifLfco m-^ntz, 130 jes*t©/<> K£#«t»tb u JtaTc^t-igjgKjCfcffl 

2. N-FGF-e/la-IV^^ 7itfe?©fPlfe 

FGF-6© PCR^^I© EcoR V/Sal I $rK\ FGF-la/pBluescr ipt II 

(KS+)<Z> Aor51H I/Sal I «fit* DNAig^SiSid^ L> N-FGF-6/la-IV/pBluescr 
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ipt II (KS+)<? ?-&mtZo $bi::n^ EcoR IfccfcO* Sal I-£=r.fi#J®rU 
n^tltz, 540 i&mitf<D'<> F&ftMftitii LtZo Ctl£. EcoR I, Sal I tCl 
WffiLtz pMEXneo^^^^ 9- (5916^g*D KWK LT> N-FGF-6/la- IV/pMEX 

neo ^I/: 0 s?u#-l- 4 ©&a£E?ij£#iro 

4 ) N-FGF-6/la-IV <£>%5£ 

±i£. S/FGF-6/la-IIifSiaJc N-FGF-6/la-IV/pMEXneo£ CH0-K1 iiffljfeicitfc 
^iALx N-FGF-6/la-IV £i§*±Jft4'Jc:#SB$ -fcbfto 

5 ) 0-FGF-6/la^ X ~ K©«^ 

1. N-FGF-6/la<NQ> ^itfc^CDfP/lS; 

N-FGF-6/la/pBluescript II (KS+) <?*-££#M<!:U # 105 (5' -GCG TCG 
ACC CAC CAT GTC-3') (@5?iJ#-*§- 1 3) fccfctf # 124 (5' -GCG ATA TCC AGT AGC 
GTG CCT TGG GCG CG-3' ) (I£?iJ#-^- 1 4) ^y^^^-ilt PCRKJE.&fr o 

ttj^s EcoR V £>J;t>* Sal \X'—mV)%\ Ltz Q 'Mbfttz. 130 K3r. 
FGF-la/pBluescript II (KS+) © Aor51H I/Sal IBr^t^ic DNAiS^RJS(c#^ 
U N-FGF-6/la<NQ>/pBluescript II (KS+) ^*-£f#fc 0 

2. 0-FGF-6/la +^ ^ste^Of^Jife 

N-FGF-6/la<NQ>/pBluescript II (KS+) <£r£#M£:U # 098 (5' -GCT GGA GGA 
GGC TGC TAC TCC AGC TCC AAA CCA TTA CA-3* ) (K?rj#-^ 1 5) £J;t>\ # 116 
(5' -GCC GCT CTA GAA CTA GTG GAT-3' ) (B£JiJ#-f - 1 6) LT— 
ft PCRRfc^m^ ##Hft}Ci§0s£n*: 210*ftS*f©'<> K£ttt!!U C CD PCR 
# 115 (5' -AAC AAA AGC TGG GTA CCG GG-3' )£r^5> >f ^ - £ LT ~ ft P 
CRSJ££frofc 0 #SW*-*£*§£*lrt: 631±&S*f®'<> K«:*Sl*l&lC «fc «9 
U Ctt£|*fcB. fflflBiet. EcoR I fcia' Sal IT— MtU^ff L /"c 0 n^tltz, 55 
8 > K£s #f8H*tb Lfco EcoR I, Sal I MiflBfr L p 

MEXneo^^^^^- (5916i&g*f) feffALT. 0-FGF-6/la/pMEXneo*?f A: 0 CI 
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6 ) 0-FGF-6/lacD^ 
±&©S/FGF-la-II tm&iz 0-FGF-6/la/pMEXneo £ CH0-K1 mWcMfc^m 

7) *l»ST?©FGF-laCDH51 

±J6©<h*>0lit>n^t h FGF-la cDNA <DEcoR K Sal I ~ my]WrffiK&< ^ 
ilffl^I^^ ^--C*^pET3c iC^^A/Co # t>n/c^ ^ ^-T^:MeBL21 
(DB3)pLysS£JBIfl£ffcLA:&. *f^iiM^{cab^^#:^IPTG UvyotV^t 

C©®&£*a6> MWM^^^CiJC^oTFGF-la^M^-fr. M^±m^P^ 

8) KN-r V n S/^—tf F&Jl}CJ;3N-M;Bf£j§©l&* 

^©i&D (Ummi^m v^J >-t?7r n-Xl£--;CeM*f&L/-cN-FGF- 
6/la-II £*m&»ffi^ir?&-£^$k ^t±}L/co NP-40(*«Jgl!K) N 

h U XJ^^M»^t(pH 7.5). ^^f- KN-^'J 3->**--t? F(0. 3 U) £fin;U 37°C 

t-iMLfct, ioo °c-e 3 ttmjmM,LTwmKm*±#>tz 0 z.ti&m.&(Dt 

XFGF-6cDNA$rK-©fP/&J "Ci&^fc PCR^7^ T— (#111, # 968) £jg^te 

C iicj; oT> ti* ®S/FGF-la, N-FGF-6/la ^fp^^6 C i^'TT 
£ £o COct o t£ c DN AE^jO^J^Be^lJS-f- 8 , 2 0, 2 2, 2 4, 2 6, 2 

8 iCTF^o 

±E> *»J©9*. V T2. O-FGF-6/la^^ ^ilCTOfP^J TkE^/c P 
CRlcffll^ &^£S/FGF-la- 1 1/pBluescr i p t 1 1 (KS+) ^N-FGF-6/la- 1 V/pBl ues 
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cript IKKS+) tZg&m^&CtlZ&^X, *S^iiPCR^5'f^- (# 098, 

#116, #115) &m%teftmfcmn-?2>z£iz£'oT, *5^(ifoM^*ai* 

c D N Aie?iJ©#l£-Se?iJ#-i- 3 0 (C^-To 

c&sftfli i ) sds m&Mn-foW) 

&m FGF-ia m{&m&m®ftSfflfe®m4t&mzi]uz.tz^< <; >^y 7 a-x 

fc*-X*^». tt^lffllffilS (SDS, 2->;^yhx^y-^f) 

£*{C^$5U m&Ztltzm&&'£:fflft£Ltio 12.5 XT*U;UTS KY^ffl. 

SDS. 2-/ A/ij-f hi^ 7 -;P#3ETT*Sl»l&£fT^x - FPt;VD-7 
IBSfcm&ttKfg^&x it FGF-1#^ s#9 ^tf^** 

gUSH/t^tf* IgGtrtttfcffl^TftfeU ^^Tfe^T^ti} Lrt: (04) , BI^K 

<&^t"o A)«S/FGF-la-II ©SDS^temM^M^ B)«. ^ift4i 

L/c FGF-la (l^-VaX N-FGF-6/la-IV £^7^ KN-?' V =i -> FT-Mf 
Sd<btc<fct)N-SHS«*l**LA:N-FGF-la-IV (U-Vb\ N-FGF-6/la-IV (U- 
>c)*5 J: tfO-FGF-6/la ( U- >d)©SDS^tt*at*t&ia£^o 

2 ) DNA £rj£{£ii?gtt 
HUVEC (t M»^S*lto«rtS*ffllia) « 15 % lfll»#£T-ekFGFte£-©it 
5»HW^^-T'Sii*fflflaii^^ltt-^o fcttteK&^rt: HUVECiC S/F 

GF-la-II, N-FGF-6/la-IV, 0-FGF-6/la &&\.^t±1&m~e£.M2-tttz FGF-la £ 
j^DU 18B#R38U WtMUWiZtlK? i *Jy& 6 BfrRBflKO&SttTiltBliiJlcDNA 

1. S/FGF-la-II© t hMrt^,1fflSa^©DNA^{j£ii^m (^^ U >##c#tt) 

S/FGF-la-I I afe^*A«flliaoMlftl»^itb"e©illl^tfl«: PBStc^LT««r». 
^\/n° i; y&fty (5 #g/ml) . £> £ Wi^'* 'J >**1?T"C, HUVEC © DNA-^^S: 
{£it?Stt^P^^o ^©^H. S/FGF-la-I I ti N ASaS"?^ L FGF-la tit 
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^'J >##c#lftiC HUVEC© DNA^^c^{J£iiL/c (H5) , 


2. N-FGF-6/la-IV© t h jfllWrtSiHBlia^© DNA£-/&{£il$f JH 
N-FGF-6/la-IV iie^A^JJ^MlM^tf&T:©!!!!^^ PBSJC*t LT^Ht 
^'J >*#T (5 //g/ml) . lute's'*'; >#Mfc#T*t?N HUVEC O DNA 
^{Sii^tt^P^/c (II 8) o ^©^JH> N-FGF-6/la-IV « N *§«T?£g L 
A: FGF-la £|n|*£fc HUVEC© DNA£rJ&£{£it-r 3 *>©©. ^©'x/n' U >flc#ttte 
11 < „ ^s/n°U >#&#T^ti:*;IIIB&3feFGF-la<fc9 fcgfc^DNA ^-^{JEii^tt^^ 
Lrt: (El 8) o 

M£E2) TTit^n/cS/FGF-la-II Co^t, 'J Vflfnte^rll^/Co S/FGF- 
1 a- 1 1 (DftmnUOMMt^ifo^^* U r n-X {£-X£jta*-s 4 0 Ce2^ 

( PBS : phosphate buffered saline, pH 7.4) -e-h&JC#fc7f^ 2.5 M NaCl 

^©^&&{cmg7k£;ta>L^^£&T£t!:^m. v^'j ymu&ry^ 

(C «fc oTS/FGF-la-II ^r^ttiL/co 

*HM&3feFGF-lata&jl.O M NaClMifitC^aj $ ft£ ©ic*f S/FGF-la-II tt 
#j0. 4 M NaCl-e?&tH£*U @^k^'< V >^©$l*nt£aMET LT^* 

(H9)o EI9-em^>n-Sl. 0 M NaCl^i£©'h$^t°-^{Co^T(i. SD 
Sg£te*5l*»©*§S. S/FGF-la-II ©^liit^^n^c 

CKSWJ4] FGF-la MtMfi{|©iiH&2c£tt 

FGF-la ^MeSO^^ffl«S©®lKk^ife^ PBSicft LT+#fc:2#r U 
-£•©— S&£ 56 "C^fcli 70 °C{C^yaL/-c PBS^fC 30 #fiii#J*. £>&Wi, ^ 
iBT?12l3rRS!fiM#Lrt:8U HO' 4°C© PBSicftLT^flTU ^iLfco S/FGF-la 
-II ©^£ttCi> g-SM©^ HUVEC ©DNA ^JifcteiiJgteaUfctctt U 4 °C© 
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PBS -C12B3MU]3#r Ltz&ntnitmzJz oT N SSttoftiiLfco 

Sfi, 12l$Rg-e(i. *)i§^&* FGF-la X k^'^U >fc=fc o T^©^tt(2{£S 
$nS*<x S/FGF-la-II U >CDWiS{cg|t5t>#Si4(i^^F$tl/Co 

56°C, 30#©ttte3-e(i*J»E&# FGF-la *>gg 
=bfc>?\ S/FGF-la-II (ifa 50 X ©?gtt*<g|# L. »i$^[Sl±LT^I.fe 
©i#x.^>n/c (H 6 ) o 

CKS*0J5] FGF-la S^Se®©i5tKx ftTA^U^te 

FGF-la ^mMeS©^MiS©®lKL^^ PBSic^f LT+^fC^Hf U 

^o— sp£ pH 4.0 ©?-:tv8?tt*ifc£ yt« ph io. o©^^^- h ^ A^WfS* 

-£421^^ Iff U Htf 4°CO PBSfc:*f LTMtitLtz'&, StfttLtzo S/FGF-la-I 
I g-SM©^ HUVEC ©DNA ^Jjftffi^teSUfcJCifc U 4 °C©PB 

S T12^PBl^L/cl$$4i©lt^{c c toT. ^tt©*g£&<h Lrtio 

S/FGF-la-II te^^U y(D?flE<D^mizMt> Z>ir pH 4.0 CD^^SJC J: o X 
te<^£7£te©fiT^£*vf\ a&K^ttOlRl±*<®«>t>n^: (EI 6) 0 
pH 10.0 ©7;WJftIi:J:oTs FGF-la *<(i<t/.<i:?gtt«r^^-r 

<5lc:t>g§;b5>?\ S/FGF-la-II teto50X©$gtt£r&l#LT:fc*K ffifTVl/rtU^S 
ttfdol,*Tt>|S|±a<SJ&£*lrt: (El 6) 0 

CKBWJ 6 ] FGF-la S^SSR 0tfc£fiH#«?**5£3£te 

#ig FGF-la MMm&n<DftWMK&<Dm4k&M&PBSfcttLT+ftlcmVr L. 
SBt£#;ii»£© h U 7°-> (0. 0001—0. IX) £An;L. 37°CX 1 tefP^zS 

-e©^^s mi iZ7jk-ft*5lO, S/FGF-la-II tiO. 001XO h U ^ •> >teS"C88X . 
0. 01.X-C35X©5fefe5ftS*^#t--5©{c*f Lx *fl§® E&#FGF-late0. 00ir?58!*k 
0. 01X-e6X{C*-C'<> K0M»LTfe^ S/FGF-la-II li£G©##»* 
ic^&^fttt^i#*LT^& t>©(b%iL t>n/c (EI 7) 0 


1 9 


@E?IJ## : 1 

: 2 2 1 
I£?|J©M : 7 ; 
h # o - : iEIM* 
I£?|J©331 : K 

Met Ala Pro Ala Arg Leu Phe Ala Leu Leu Leu Phe Phe Val Gly Gly 

15 10 15 

Val Ala Glu Ser He Arg Glu Thr Glu Val He Asp Pro Gin Asp Leu 

20 25 30 

Leu Glu Gly Arg Tyr Phe Ser Gly Ala Leu Pro Asp Asp Glu Asp Val 

35 40 45 

Val Gly Pro Gly Gin Glu Ser Asp Asp Phe Glu Leu Ser Gly Ser Gly 

50 55 60 

Asp Leu Asp Asp Leu Glu Asp Ser Met He Gly Pro Glu Val Val His 
65 70 75 80 

Pro Leu Val Pro Leu Asp Ala Asn Tyr Lys Lys Pro Lys Leu Leu Tyr 

85 90 95 

Cys Ser Asn Gly Gly His Phe Leu Arg lie Leu Pro Asp Gly Thr Val 

100 105 110 

Asp Gly Thr Arg Asp Arg Ser Asp Gin His He Gin Leu Gin Leu Ser 

115 120 125 

Ala Glu Ser Val Gly Glu Val Tyr He Lys Ser Thr Glu Thr Gly Gin 

130 135 140 

Tyr Leu Ala Met Asp Thr Asp Gly Leu Leu Tyr Gly Ser Gin Thr Pro 
145 150 155 160 

Asn Glu Glu Cys Leu Phe Leu Glu Arg Leu Glu Glu Asn His Tyr Asn 

2 o 


# 


165 170 175 

Thr Tyr He Ser Lys Lys His Ala Glu Lys Asn Trp Phe Val Gly Leu 
180 185 190 


Lys Lys Asn Gly Ser Cys Lys Arg Gly Pro Arg Thr His Tyr Gly Gin 

195 200 205 

Lys Ala He Leu Phe Leu Pro Leu Pro Val Ser Ser Asp 



210 


215 

220 





2 







: 6 6 3 

















\ y 

K rft n : s 

: w.mtk 





O 


: cDNA to mRNA 




gsss. 







o 

ATGGCCCCCG 

CCCGTCTGTT 

CGCGCTGCTG CTGTTCTTCG 

TAGGCGGAGT 

CGCCGAGTCG 

60 

ess : 

!y 

ATCCGAGAGA 

CTGAGGTCAT 

CGACCCCCAG GACCTCCTAG 

AAGGCCGATA 

CTTCTCCGGA 

120 

m 

GCCCTACCAG 

ACGATGAGGA 

TGTAGTGGGG CCCGGGCAGG 

AATCTGATGA 

CTTTGAGCTG 

180 


TCTGGCTCTG 

GAGATCTGGA 

TGACTTGGAA GACTCCATGA 

TCGGCCCTGA 

AGTTGTCCAT 

240 


CCCTTGGTGC 

CTCTAGATGC 

TAATTACAAG AAGCCCAAAC 

TCCTCTACTG 

TAGCAACGGG 

300 


GGCCACTTCC 

TGAGGATCCT 

TCCGGATGGC ACAGTGGATG 

GGACAAGGGA 

CAGGAGCGAC 

360 


CAGCACATTC 

AGCTGCAGCT 

CAGTGCGGAA AGCGTGGGGG 

AGGTGTATAT 

AAAGAGTACC 

420 


GAGACTGGCC 

AGTACTTGGC 

CATGGACACC GACGGGCTTT 

TATACGGCTC 

ACAGACACCA 

480 


AATGAGGAAT 

GTTTGTTCCT 

GGAAAGGCTG GAGGAGAACC 

ATTACAACAC 

CTATATATCC 

540 


AAGAAGCATG 

CAGAGAAGAA 

TTGGTTTGTT GGCCTCAAGA 

AGAATGGGAG 

CTGCAAACGC 

600 


GGTCCTCGGA 

CTCACTATGG 

CCAGAAAGCA ATCTTGTTTC 

TCCCCCTGCC 

AGTCTCTTCT 

660 


GAT 





663 



3 






2 1 


# 


SE?iJ©^$ : 1 7 5 

h # d v - : mmvt 

Met Ser Arg Gly Ala Gly Arg Val Gin Gly Thr Leu Gin Ala Leu Val 

5 10 15 

Phe Leu Gly Val Leu Val Gly Met Val Val Pro Ser Pro Ala Gly Ala 

20 25 30 

Arg Ala Asn Gly Thr Leu Leu Asp Ala Asn Tyr Lys Lys Pro Lys Leu 

35 40 45 

Leu Tyr Cys Ser Asn Gly Gly His Phe Leu Arg He Leu Pro Asp Gly 

50 55 60 

Thr Val Asp Gly Thr Arg Asp Arg Ser Asp Gin His He Gin Leu Gin 
65 70 75 80 

Leu Ser Ala Glu Ser Val Gly Glu Val Tyr He Lys Ser Thr Glu Thr 
m 85 90 95 

Gly Gin Tyr Leu Ala Met Asp Thr Asp Gly Leu Leu Tyr Gly Ser Gin 

100 105 110 

Thr Pro Asn Glu Glu Cys Leu Phe Leu Glu Arg Leu Glu Glu Asn His 

115 120 125 

Tyr Asn Thr Tyr He Ser Lys Lys His Ala Glu Lys Asn Trp Phe Val 

130 135 140 

Gly Leu Lys Lys Asn Gly Ser Cys Lys Arg Gly Pro Arg Thr His Tyr 
145 150 155 160 

Gly Gin Lys Ala He Leu Phe Leu Pro Leu Pro Val Ser Ser Asp 
165 170 175 


-*3 


1£ : 4 

2 2 


# 


I£?ij£>g£ : 5 2 5 
ffiPWMM : cDNA to mRNA 


ATGTCCCGGG 

GAGCAGGACG 

TGTTCAGGGC 

ACGCTGCAGG 

CTCTCGTCTT 

CTTAGGCGTC 

60 

CTAGTGGGCA 

TGGTGGTGCC 

CTCACCTGCC 

GGCGCCCGCG 

CCAACGGCAC 

GCTACTGGAC 

120 

GCTAATTACA AGAAGCCCAA ACTCCTCTAC TGTAGCAACG 

GGGGCCACTT 

CCTGAGGATC 

180 

CTTCCGGATG 

GCACAGTGGA 

TGGGACAAGG 

GACAGGAGCG 

ACCAGCACAT TCAGCTGCAG 

240 

CTCAGTGCGG 

AAAGCGTGGG 

GGAGGTGTAT 

ATAAAGAGTA 

CCGAGACTGG 

CCAGTACTTG 

300 

GCCATGGACA 

CCGACGGGCT TTTATACGGC 

TCACAGACAC 

CAAATGAGGA 

ATGTTTGTTC 

360 

CTGGAAAGGC 

TGGAGGAGAA 

CCATTACAAC 

ACCTATATAT 

CCAAGAAGCA TGCAGAGAAG 

420 

AATTGGTTTG 

TTGGCCTCAA 

GAAGAATGGG 

AGCTGCAAAC 

GCGGTCCTCG 

GACTCACTAT 

480 

GGCCAGAAAG 

CAATCTTGTT 

TCTCCCCCTG 

CCAGTCTCTT 

CTGAT 


525 


E?lJ#^f : 5 
ie?iJ©M$ : 1 8 1 

: t = j m 
nmomm : ^^f - k 

Met Ser Arg Gly Ala Gly Arg Val Gin Gly Thr Leu Gin Ala Leu Val 

5 10 15 

Phe Leu Gly Val Leu Val Gly Met Val Val Pro Ser Pro Ala Gly Ala 

20 25 30 

Arg Ala Gin Gly Thr Leu Leu Asp Ala Asn Tyr Lys Lys Pro Lys Leu 

35 40 45 

Leu Tyr Cys Ser Asn Gly Gly His Phe Leu Arg He Leu Pro Asp Gly 

2 3 


m 


50 55 60 

Thr Val Asp Gly Thr Arg Asp Arg Ser Asp Gin His He Gin Leu Gin 
65 70 75 80 

Leu Ser Ala Glu Ser Val Gly Glu Val Tyr He Lys Ser Thr Glu Thr 

85 90 95 

Gly Gin Tyr Leu Ala Met Asp Thr Asp Gly Leu Leu Tyr Gly Ser Gin 

100 105 110 

Thr Pro Asn Glu Glu Cys Leu Phe Leu Glu Arg Leu Glu Glu Ala Ala 

115 120 125 

Thr Pro Ala Pro Asn His Tyr Asn Thr Tyr He Ser Lys Lys His Ala 

130 135 140 

Glu Lys Asn Trp Phe Val Gly Leu Lys Lys Asn Gly Ser Cys Lys Arg 
145 150 155 160 

Gly Pro Arg Thr His Tyr Gly Gin Lys Ala He Leu Phe Leu Pro Leu 

165 170 175 

Pro Val Ser Ser Asp 
180 


ie?iJ#-*§- : 6 
le^ij©^^ : 5 4 3 

mom.: — *«ft 

@2?iJ©3i^l : cDNA to mRNA 

ATGTCCCGGG GAGCAGGACG TGTTCAGGGC 
CTAGTGGGCA TGGTGGTGCC CTCACCTGCC 
GCTAATTACA AGAAGCCCAA ACTCCTCTAC 
CTTCCGGATG GCACAGTGGA TGGGACAAGG 


ACGCTGCAGG CTCTCGTCTT CTTAGGCGTC 60 
GGCGCCCGCG CCCAAGGCAC GCTACTGGAC 120 
TGTAGCAACG GGGGCCACTT CCTGAGGATC 180 
GACAGGAGCG ACCAGCACAT TCAGCTGCAG 240 


CTCAGTGCGG AAAGCGTGGG GGAGGTGTAT ATAAAGAGTA CCGAGACTGG CCAGTACTTG 300 
GCCATGGACA CCGACGGGCT TTTATACGGC TCACAGACAC CAAATGAGGA ATGTTTGTTC 360 
CTGGAAAGGC TGGAGGAGGC TGCTACTCCA GCTCCAAACC ATTACAACAC CTATATATCC 420 
AAGAAGCATG CAGAGAAGAA TTGGTTTGTT GGCCTCAAGA AGAATGGGAG CTGCAAACGC 480 
GGTCCTCGGA CTCACTATGG CCAGAAAGCA ATCTTGTTTC TCCCCCTGCC AGTCTCTTCT 540 
GAT 543 

I£?'J#-^ : 7 
ETlJCD^S : 3 0 

nmom mm 
mom : — 

nm&nm ■■ tfo^mm ^j&dna. 

TTGTCGACCC ACCATGGCCC CCGCCCGTCT 30 

I£?iJ#-*f : 8 
B£?iJ©:S£ : 2 6 

mncom mm 
m<DWi: — *ii 

i nomm ■ ^mm ^-^dna 

TTGATATCTA GAGGCACCAA GGGATG 26 


: 9 

le^J©^:^ : 3 5 

m&\(Dm : mm 


#: 


h # p y - mm®: 
mm 

GCGTCGACAG CGCTAATTAC AAGAAGCCCA AACTC 

m^m^r : 1 0 

g£?'J©g£ : 3 3 

m<Dm. : -2MB 

h n y - : itilft 

CCGAATTCGA ATTCTTTAAT CAGAAGAGAC TGG 

IE?iJ#-*§- : 1 1 
Sfi^iJOS^ : 6 4 

h tJ5 D ^ - : M£t*C 

GCGTCGACCC ACCATGTCCC GGGGAGCAGG ACGTGTTCAG GGCACGCTGC AGGCTCTCGT 
CTTC 


n^m^r : 1 2 

ie?U<E>:g£ : 2 9 

wzpwm : mm 
mom : -2MB 

h # D - : 

GCGATATCCA GTAGCGTGCC GTTGGCGCG 

@e^'J#^- : 1 3 

: 1 8 

mom ■. 

h # o ^ - : mm®: 

mnomm ttLomw. £-/&dna 

GCGTCGACCC ACCATGTC . 

mvm^ i 4 

IE?|J©^£ : 2 9 

mom : -#*s 

mnomm : i^omm ^dna 

GCGATATCCA GTAGCGTGCC TTGGGCGCG 

B£?'l#-S§- : 1 5 
B£?i|©ft£ : 3 8 


mom. : -*ia 

GCTGGAGGAG GCTGCTACTC CAGCTCCAAA CCATTACA 

I£?'J#-5f : 1 6 
@£?|J<2>^£ : 2 1 
Se^iJOM : &Wt 

h # o y - : w.mvt 

GCCGCTCTAG AACTAGTGGA T 

I£?iJ#-Sf : 1 7 
Se^iJOfi^ : 2 0 0 

vxui?- mm®: 

Met Ala Pro Ala Arg Leu Phe Ala Leu Leu Leu Phe Phe Val Gly Gly 

15 10 15 

Val Ala Glu Ser lie Arg Glu Thr Glu Val He Asp Pro Gin Asp Leu 

20 25 30 

Leu Glu Gly Arg Tyr Phe Ser Gly Ala Leu Pro Asp Asp Glu Asp Val 

35 40 45 

Val Gly Pro Gly Gin Glu Ser Asp Asp Phe Glu Leu Ser Gly Ser Gly 

2 8 


m 


50 55 60 

Asp Ala Asn Tyr Lys Lys Pro Lys Leu Leu Tyr Cys Ser Asn Gly Gly 
65 70 75 80 

His Phe Leu Arg He Leu Pro Asp Gly Thr Val Asp Gly Thr Arg Asp 

85 90 95 

Arg Ser Asp Gin His He Gin Leu Gin Leu Ser Ala Glu Ser Val Gly 

100 105 110 

Glu Val Tyr He Lys Ser Thr Glu Thr Gly Gin Tyr Leu Ala Met Asp 

115 120 125 

Thr Asp Gly Leu Leu Tyr Gly Ser Gin Thr Pro Asn Glu Glu Cys Leu 

130 135 140 

Phe Leu Glu Arg Leu Glu Glu Asn His Tyr Asn Thr Tyr He Ser Lys 
145 150 155 160 

Lys His Ala Glu Lys Asn Trp Phe Val Gly Leu Lys Lys Asn Gly Ser 

165 170 175 

Cys Lys Arg Gly Pro Arg Thr His Tyr Gly Gin Lys Ala He Leu Phe 

180 185 190 

Leu Pro Leu Pro Val Ser Ser Asp 
195 200 


mum^ : i 8 

KJIJ©£3 : 6 0 0 
ie?'J©M : WtM 
$j£©£fc : — *m 

BEFU©ifI3g : cDNA to mRNA 

nm 

ATGGCCCCCG CCCGTCTGTT CGCGCTGCTG CTGTTCTTCG TAGGCGGAGT CGCCGAGTCG 60 
ATCCGAGAGA CTGAGGTCAT CGACCCCCAG GACCTCCTAG AAGGCCGATA CTTCTCCGGA 120 


2 9 


GCCCTACCAG ACCATGAGGA TGTAGTGGGG 
TCTGGCTCTG GAGATGCTAA TTACAAGAAG 
CACTTCCTGA GGATCCTTCC GGATGGCACA 
CACATTCAGC TGCAGCTCAG TGCGGAAAGC 
ACTGGCCAGT ACTTGGCCAT GGACACCGAC 
GAGGAATGTT TGTTCCTGGA AAGGCTGGAG 
AAGCATGCAG AGAAGAATTG GTTTGTTGGC 
CCTCGGACTC ACTATGGCCA GAAAGCAATC 






CCCGGGCAGG 

AATCTGATGA 

CTTTGAGCTG 

180 

CCCAAACTCC 

TCTACTGTAG 

CAACGGGGGC 

240 

GTGGATGGGA 

CAAGGGACAG 

GAGCGACCAG 

300 

GTGGGGGAGG 

TGTATATAAA 

GAGTACCGAG 

360 

GGGCTTTTAT 

ACGGCTCACA 

GACACCAAAT 

420 

GAGAACCATT 

ACAACACCTA 

TATATCCAAG 

480 

CTCAAGAAGA 

ATGGGAGCTG 

CAAACGCGGT 

540 

TTGTTTCTCC 

CCCTGCCAGT 

CTCTTCTGAT 

600 


ie^js-§- : 1 9 

q K?lJ©g£ : 2 0 0 

Q Met Ala Pro Ala Arg Leu Phe Ala Leu Leu Leu Phe Phe Val Gly Gly 
nJ 5 10 15 

\ u 

Ifl Val Ala Glu Ser lie Arg Glu Thr Glu Val He Asp Pro Gin Asp Leu 

20 25 30 

Leu Glu Gly Arg Tyr Phe Ser Gly Ala Leu Ser Asp Asp Glu Asp Val 

35 40 45 

Val Gly Pro Gly Gin Glu Ser Asp Asp Phe Glu Leu Ser Gly Ser Gly 

50 55 60 

Asp Ala Asn Tyr Lys Lys Pro Lys Leu Leu Tyr Cys Ser Asn Gly Gly 

65 70 75 80 

His Phe Leu Arg He Leu Pro Asp Gly Thr Val Asp Gly Thr Arg Asp 

85 90 95 

Arg Ser Asp Gin His He Gin Leu Gin Leu Ser Ala Glu Ser Val Gly 
100 105 110 


3 0 


• 


Glu Val Tyr He Lys Ser Thr Glu Thr Gty Gin Tyr Leu Ala Met Asp 

115 120 125 

Thr Asp Gly Leu Leu Tyr Gly Ser Gin Thr Pro Asn Glu Glu Cys Leu . 

130 135 140 

Phe Leu Glu Arg Leu Glu Glu Asn His Tyr Asn Thr Tyr He Ser Lys 
145 150 155 160 

Lys His Ala Glu Lys Asn Trp Phe Val Gly Leu Lys Lys Asn Gly Ser 

165 170 175 

Cys Lys Arg Gly Pro Arg Thr His Tyr Gly Gin Lys Ala He Leu Phe 
180 185 190 

i=% Leu Pro Leu Pro Val Ser Ser Asp 
: a 195 200 

Safe- 

g mmtt : 2 o 

M ie^iJ©M$ : 6 0 0 

b nmom &m 

h- # n =J - : 

E^O^HS : cDNA to mRNA 

mn 

ATGGCCCCCG CCCGTCTGTT CGCGCTGCTG CTGTTCTTCG TAGGCGGAGT CGCCGAGTCG 60 

ATCCGAGAGA CTGAGGTCAT CGACCCCCAG GACCTCCTAG AAGGCCGATA CTTCTCCGGA 120 

GCCCTATCAG ACGATGAGGA TGTAGTGGGG CCCGGGCAGG AATCTGATGA CTTTGAGCTG 180 

TCTGGCTCTG GAGATGCTAA TTACAAGAAG CCCAAACTCC TCTACTGTAG CAACGGGGGC 240 

CACTTCCTGA GGATCCTTCC GGATGGCACA GTGGATGGGA CAAGGGACAG GAGCGACCAG 300 

CACATTCAGC TGCAGCTCAG TGCGGAAAGC GTGGGGGAGG TGTATATAAA GAGTACCGAG 360 

ACTGGCCAGT ACTTGGCCAT GGACACCGAC GGGCTTTTAT ACGGCTCACA GACACCAAAT 420 

GAGGAATGTT TGTTCCTGGA AAGGCTGGAG GAGAACCATT ACAACACCTA TATATCCAAG 480 

AAGCATGCAG AGAAGAATTG GTTTGTTGGC CTCAAGAAGA ATGGGAGCTG CAAACGCGGT 540 


3 1 


CCTCGGACTC ACTATGGCCA GAAAGCAATC TTGTTTCTCC CCCTGCCAGT CTCTTCTGAT 

mm^f : 2 i 

Bfi^J©^* : 2 5 4 
h # o V> - : 

Met Ala Pro Ala Arg Leu Phe Ala Leu Leu Leu Phe Phe Val Gly Gly 

5 10 15 

Val Ala Glu Ser lie Arg Glu Thr Glu Val He Asp Pro Gin Asp Leu 

20 25 30 

Leu Glu Gly Arg Tyr Phe Ser Gly Ala Leu Pro Asp Asp Glu Asp Val 

35 40 45 

Val Gly Pro Gly Gin Glu Ser Asp Asp Phe Glu Leu Ser Gly Ser Gly 

50 55 60 

Asp Leu Asp Asp Leu Glu Asp Ser Met lie Gly Pro Glu Val Val His 
65 70 75 80 

Pro Leu Val Pro Leu Asp Asn His He Pro Glu Arg Ala Gly Ser Gly 

85 90 95 

Ser Gin Val Pro Thr Glu Pro Lys Lys Leu Glu Glu Asn Glu Val He 

100 105 110 

Pro Lys Arg He Ser Pro Val Ala Asn Tyr Lys Lys Pro Lys Leu Leu 

115 120 125 

Tyr Cys Ser Asn Gly Gly His Phe Leu Arg He Leu Pro Asp Gly Thr 

130 135 140 

Val Asp Gly Thr Arg Asp Arg Ser Asp Gin His He Gin Leu Gin Leu 
145 150 155 160 

Ser Ala Glu Ser Val Gly Glu Val Tyr He Lys Ser Thr Glu Thr Gly 


• 


165 170 
Gin Tyr Leu Ala Met Asp Thr Asp Gly Leu Leu 

180 185 
Pro Asn Glu Glu Cys Leu Phe Leu Glu Arg Leu 

195 200 
Asn Thr Tyr He. Ser Lys Lys His Ala Glu Lys 

210 215 
Leu Lys Lys Asn Gly Ser Cys Lys Arg Gly Pro 
225 230 235 

Gin Lys Ala He Leu Phe Leu Pro Leu Pro Val 
245 250 

m^m^r : 2 2 
Se?iJ©S$ : 7 6 2 

h n i? - : W.Wfc 
Bfi^jOS^ : cDNA to mRNA 
WM 

ATGGCCCCCG CCCGTCTGTT CGCGCTGCTG CTGTTCTTCG TAGGCGGAGT CGCCGAGTCG 60 

ATCCGAGAGA CTGAGGTCAT CGACCCCCAG GACCTCCTAG AAGGCCGATA CTTCTCCGGA 120 

GCCCTACCAG ACGATGAGGA TGTAGTGGGG CCCGGGCAGG AATCTGATGA CTTTGAGCTG 180 

TCTGGCTCTG GAGATCTGGA TGACTTGGAA GACTCCATGA TCGGCCCTGA AGTTGTCCAT 240 

CCCTTGGTGC CTCTAGATAA CCATATCCCT GAGAGGGCAG GGTCTGGGAG CCAAGTCCCC 300 

ACCGAACCCA AGAAACTAGA GGAGAATGAG GTTATCCCCA AGAGAATCTC ACCCGTTGCT 360 

AATTACAAGA AGCCCAAACT CCTCTACTGT AGCAACGGGG GCCACTTCCT GAGGATCCTT 420 

CCGGATGGCA CAGTGGATGG GACAAGGGAC AGGAGCGACC AGCACATTCA GCTGCAGCTC 480 

AGTGCGGAAA GCGTGGGGGA GGTGTATATA AAGAGTACCG AGACTGGCCA GTACTTGGCC 540 

ATGGACACCG ACGGGCTTTT ATACGGCTCA CAGACACCAA ATGAGGAATG TTTGTTCCTG 600 


175 

Tyr Gly Ser Gin Thr 
190 

Glu Glu Asn His Tyr 
205 

Asn Trp Phe Val Gly 

220 

Arg Thr His Tyr Gly 
240 

Ser Ser Asp 


GAAAGGCTGG AGGAGAACCA TTACAACACC TATATATCCA AGAAGCATGC AGAGAAGAAT 660 
TGGTTTGTTG GCCTCAAGAA GAATGGGAGC TGCAAACGCG GTCCTCGGAC TCACTATGGC 720 
CAGAAAGCAA TCTTGTTTCT CCCCCTGCCA GTCTCTTCTG AT 762 


m^m^r : 2 3 
1E?|J©:^£ : 2 8 1 

mncom r i jw. 

h 7p u v> - : 

Met Ala Pro Ala Arg Leu Phe Ala Leu Leu Leu Phe Phe Val Gly Gly 
P 5 10 15 

W Val Ala Glu Ser He Arg Glu Thr Glu Val He Asp Pro Gin Asp Leu 
O 20 25 30 

M Leu Glu Gly Arg Tyr Phe Ser Gly Ala Leu Pro Asp Asp Glu Asp Val 
□ 35 40 45 

fi] Val Gly Pro Gly Gin Glu Ser Asp Asp Phe Glu Leu Ser Gly Ser Gly 
;! 50 55 60 

Asp Leu Asp Asp Leu Glu Asp Ser Met He Gly Pro Glu Val Val His 
65 70 75 80 

Pro Leu Val Pro Leu Asp Asn His He Pro Glu Arg Ala Gly Ser Gly 

85 90 95 

Ser Gin Val Pro Thr Glu Pro Lys Lys Leu Glu Glu Asn Glu Val He 

100 105 110 

Pro Lys Arg He Ser Pro Val Glu Glu Ser Glu Asp Val Ser Asn Lys 

115 120 125 

Val Ser Met Ser Ser Thr Val Gin Gly Ser Asn He Phe Glu Arg Thr 

130 135 140 

Glu Val Ala Asn Tyr Lys Lys Pro Lys Leu Leu Tyr Cys Ser Asn Gly 


3 4 


• 


145 150 155 160 

Gly His Phe Leu Arg lie Leu Pro Asp Gly Thr Val Asp Gly Thr Arg 

165 170 175 

Asp Arg Ser Asp Gin His He Gin Leu Gin Leu Ser Ala Glu Ser Val 

180 185 190 

Gly Glu Val Tyr He Lys Ser Thr Glu Thr Gly Gin Tyr Leu Ala Met 

195 200 205 

Asp Thr Asp Gly Leu Leu Tyr Gly Ser Gin Thr Pro Asn Glu Glu Cys 

210 215 220 

Leu Phe Leu Glu Arg Leu Glu Glu Asn His Tyr Asn Thr Tyr He Ser 
225 230 235 240 

J Lys Lys His Ala Glu Lys Asn Trp Phe Val Gly Leu Lys Lys Asn Gly 
JV 245 250 255 

P Ser Cys Lys Arg Gly Pro Arg Thr His Tyr Gly Gin Lys Ala He Leu 
M 260 265 270 

O Phe Leu Pro Leu Pro Val Ser Ser Asp 

-4 

fU 275 280 


313 


I£?lJ#-5f : 2 4 

: 8 4 3 

KJijOMil : cDNA to mRNA 

mm 

ATGGCCCCCG CCCGTCTGTT CGCGCTGCTG CTGTTCTTCG TAGGCGGAGT CGCCGAGTCG 60 

ATCCGAGAGA CTGAGGTCAT CGACCCCCAG GACCTCCTAG AAGGCCGATA CTTCTCCGGA 120 

GCCCTACCAG ACGATGAGGA TGTAGTGGGG CCCGGGCAGG AATCTGATGA CTTTGAGCTG 180 

TCTGGCTCTG GAGATCTGGA TGACTTGGAA GACTCCATGA TCGGCCCTGA AGTTGTCCAT 240 


3 5 


CCCTTGGTGC CTCTAGATAA CCATATCCCT 
ACCGAACCCA AGAAACTAGA GGAGAATGAG 
GAGAGTGAGG ATGTGTCCAA CAAGGTGTCA 
TTTGAGAGAA CGGAGGTCGC TAATTACAAG 
GGCCACTTCC TGAGGATCCT TCCGGATGGC 
CAGCACATTC AGCTGCAGCT CAGTGCGGAA 
GAGACTGGCC AGTACTTGGC CATGGACACC 
AATGAGGAAT GTTTGTTCCT GGAAAGGCTG 
AAGAAGCATG CAGAGAAGAA TTGGTTTGTT 
GGTCCTCGGA CTCACTATGG CCAGAAAGCA 
GAT 


• 


GAGAGGGCAG 

GGTCTGGGAG 

CCAAGTCCCC 

300 

GTTATCCCCA 

AGAGAATCTC 

ACCCGTTGAA 

360 

ATGTCCAGCA 

CTGTGCAGGG 

CAGCAACATC 

420 

AAGCCCAAAC 

TCCTCTACTG 

TAGCAACGGG 

480 

ACAGTGGATG 

GGACAAGGGA 

CAGGAGCGAC 

540 

AGCGTGGGGG 

AGGTGTATAT 

AAAGAGTACC 

600 

GACGGGCTTT 

TATACGGCTC 

ACAGACACCA 

660 

GAGGAGAACC 

ATTACAACAC 

oil nunnvfiw 

CTATATATCC 

720 

GGCCTCAAGA 

AGAATGGGAG 

CTGCAAACGC 

780 

ATCTTGTTTC 

TCCCCCTGCC 

AGTCTCTTCT 

840 




843 


I£?iJ#-Sf : 2 5 

: 1 7 2 
SE^iJCDM : 7;7i 

milium. •. k 
mm 

Met Ser Arg Gly Ala Gly Arg Val Gin Gly Thr Leu Gin Ala Leu Val 

5 10 15 

Phe Leu Gly Val Leu Val Gly Met Val Val Pro Ser Pro Ala Gly Ala 

20 25 30 

Arg Ala Asn Gly Ser Ala Asn Tyr Lys Lys Pro Lys Leu Leu Tyr Cys 

35 40 45 

Ser Asn Gly Gly His Phe Leu Arg He Leu Pro Asp Gly Thr Val Asp 

50 55 60 

Gly Thr Arg Asp Arg Ser Asp Gin His lie Gin Leu Gin Leu Ser Ala 
65 70 75 80 

Glu Ser Val Gly Glu Val Tyr He Lys Ser Thr Glu Thr Gly Gin Tyr 


85 90 95 

Leu Ala Met Asp Thr Asp Gly Leu Leu Tyr Gly Ser Gin Thr Pro Asn 

100 105 110 

Glu Glu Cys Leu Phe Leu Glu Arg Leu Glu Glu Asn His Tyr Asn Thr 

115 120 125 

Tyr He Ser Lys Lys His Ala Glu Lys Asn Trp Phe Val Gly Leu Lys 

130 135 140 

Lys Asn Gly Ser Cys Lys Arg Gly Pro Arg Thr His Tyr Gly Gin Lys 
145 150 155 160 

Ala He Leu Phe Leu Pro Leu Pro Val Ser Ser Asp 
165 170 

m&m^r : 2 6 
E?l|©S£ : 5 1 6 

mom. ■. 

E^JOfiSI : cDNA to mRNA 

ATGTCCCGGG GAGCAGGACG TGTTCAGGGC ACGCTGCAGG CTCTCGTCTT CTTAGGCGTC 60 

CTAGTGGGCA TGGTGGTGCC CTCACCTGCC GGCGCCCGCG CCAACGGCTC GGCTAATTAC 120 

AAGAAGCCCA AACTCCTCTA CTGTAGCAAC GGGGGCCACT TCCTGAGGAT CCTTCCGGAT 180 

GGCACAGTGG ATGGGACAAG GGACAGGAGC GACCAGCACA TTCAGCTGCA GCTCAGTGCG 240 

GAAAGCGTGG GGGAGGTGTA TATAAAGAGT ACCGAGACTG GCCAGTACTT GGCCATGGAC 300 

ACCGACGGGC TTTTATACGG CTCACAGACA CCAAATGAGG AATGTTTGTT CCTGGAAAGG 360 

CTGGAGGAGA ACCATTACAA CACCTATATA TCCAAGAAGC ATGCAGAGAA GAATTGGTTT 420 

GTTGGCCTCA AGAAGAATGG GAGCTGCAAA CGCGGTCCTC GGACTCACTA TGGCCAGAAA 480 

GCAATCTTGT TTCTCCCCCT GCCAGTCTCT TCTGAT 516 


m^m^r : 2 7 

: 2 1 0 

h ,f. d ^ - : iSilt^ 

Met Ser Arg Gly Ala Gly Arg Val Gin Gly Thr Leu Gin Ala Leu Val 

5 10 15 

Phe Leu Gly Val Leu Val Gly Met Val Val Pro Ser Pro Ala Gly Ala 

20 25 30 

Arg Ala Asn Gly Thr Leu Leu Asp Ser Arg Gly Trp Gly Thr Leu Leu 

35 40 45 

Ser Arg Ser Arg Ala Gly Leu Ala Gly Glu He Ser Gly Val Asn Trp 

50 55 60 

Glu Ser Gly Tyr Leu Val Gly lie Lys Arg Gin Ala Asn Tyr Lys Lys 
65 70 75 80 

Pro Lys Leu Leu Tyr Cys Ser Asn Gly Gly His Phe Leu Arg He Leu 

85 90 95 

Pro Asp Gly Thr Val Asp Gly Thr Arg Asp Arg Ser Asp Gin His He 

100 105 110 

Gin Leu Gin Leu Ser Ala Glu Ser Val Gly Glu Val Tyr He Lys Ser 

115 120 125 

Thr Glu Thr Gly Gin Tyr Leu Ala Met Asp Thr Asp Gly Leu Leu Tyr 

130 135 140 

Gly Ser Gin Thr Pro Asn Glu Glu Cys Leu Phe Leu Glu Arg Leu Glu 
145 150 155 160 

Glu Asn His Tyr Asn Thr Tyr He Ser Lys Lys His Ala Glu Lys Asn 

165 170 175 

Trp Phe Val Gly Leu Lys Lys Asn Gly Ser Cys Lys Arg Gly Pro Arg 

3 8 


* 

180 185 190 

Thr His Tyr Gly Gin Lys Ala He Leu Phe Leu Pro Leu Pro Val Ser 
195 200 205 

Ser Asp 
210 
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ATGTCCCGGG 

GAGCAGGACG TGTTCAGGGC 

ACGCTGCAGG 

CTCTCGTCTT CTTAGGCGTC 

60 


CTAGTGGGCA 

TGGTGGTGCC CTCACCTGCC 

GGCGCCCGCG 

CCAACGGCAC GCTACTGGAC 

120 

si 

TCCAGAGGCT 

GGGGCACCCT CTTGTCCAGG 

TCTCGAGCTG 

GGCTAGCTGG AGAGATTTCG 

180 

"t_= 

sss z 
a sji 

GGTGTGAATT 

GGGAAAGCGG CTATTTGGTG 

GGCATTAAGC 

GACAGGCTAA TTACAAGAAG 

240 

w 

= n 

CCCAAACTCC 

TCTACTGTAG CAACGGGGGC 

CACTTCCTGA 

GGATCCTTCC GGATGGCACA 

300 


GTGGATGGGA 

CAAGGGACAG GAGCGACCAG 

CACATTCAGC 

TGCAGCTCAG TGCGGAAAGC 

360 


GTGGGGGAGG 

TGTATATAAA GAGTACCGAG 

ACTGGCCAGT ACTTGGCCAT GGACACCGAC 

420 


GGGCTTTTAT 

ACGGCTCACA GACACCAAAT 

GAGGAATGTT TGTTCCTGGA AAGGCTGGAG 

480 


GAGAACCATT 

ACAACACCTA TATATCCAAG 

AAGCATGCAG 

AGAAGAATTG GTTTGTTGGC 

540 


CTCAAGAAGA 

ATGGGAGCTG CAAACGCGGT 

CCTCGGACTC 

ACTATGGCCA GAAAGCAATC 

600 


TTGTTTCTCC 

CCCTGCCAGT CTCTTCTGAT 



630 
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Met Ser Arg Gly Ala Gly Arg Val Gin Gly Thr Leu Gin Ala Leu Val 

5 10 15 

Phe Leu Gly Val Leu Val Gly Met Val Val Pro Ser Pro Ala Gly Ala 

20 25 30 

Arg Ala Asn Gly Thr Leu Leu Asp Ala Asn Tyr Lys Lys Pro Lys Leu 

35 40 45 

Leu Tyr Cys Ser Asn Gly Gly His Phe Leu Arg He Leu Pro Asp Gly 

50 55 60 

Thr Val Asp Gly Thr Arg Asp Arg Ser Asp Gin His He Gin Leu Gin 
65 70 75 80 

Leu Ser Ala Glu Ser Val Gly Glu Val Tyr He Lys Ser Thr Glu Thr 

85 90 95 

Gly Gin Tyr Leu Ala Met Asp Thr Asp Gly Leu Leu Tyr Gly Ser Gin 

100 105 110 

Thr Pro Asn Glu Glu Cys Leu Phe Leu Glu Arg Leu Glu Glu Asn Ala 

115 120 125 

Thr Pro Ala Pro His Tyr Asn Thr Tyr He Ser Lys Lys His Ala Glu 

130 135 140 

Lys Asn Trp Phe Val Gly Leu Lys Lys Asn Gly Ser Cys Lys Arg Gly 
145 150 155 160 

Pro Arg Thr His Tyr Gly Gin Lys Ala He Leu Phe Leu Pro Leu Pro 
165 170 175 

Val Ser Ser Asp 
180 

K?iJ#-§- : 3 0 

: 5 4 0 


@S?|J©MII : cDNA to mRNA 

nm 

ATGTCCCGGG GAGCAGGACG TGTTCAGGGC 
CTAGTGGGCA TGGTGGTGCC CTCACCTGCC 
GCTAATTACA AGAAGCCCAA ACTCCTCTAC 
CTTCCGGATG GCACAGTGGA TGGGACAAGG 
CTCAGTGCGG AAAGCGTGGG GGAGGTGTAT 
GCCATGGACA CCGACGGGCT TTTATACGGC 
CTGGAAAGGC TGGAGGAGAA CGCTACTCCA 
AAGCATGCAG AGAAGAATTG GTTTGTTGGC 
CCTCGGACTC ACTATGGCCA GAAAGCAATC 


AfftfrnrAriri 

nuUu lUvfYUU 

CTrTCffTCTT 

v 1 V 1 V/U 1 v 1 1 

CTTAGGCGTC 

60 

GGCGCCCGCG 

CCAACGGCAC 

GCTACTGGAC 

120 

TGTAGCAACG 

GGGGCCACTT 

CCTGAGGATC 

180 

GACAGGAGCG 

ACCAGCACAT 

TCAGCTGCAG 

240 

ATAAAGAGTA 

CCGAGACTGG 

CCAGTACTTG 

300 

TCACAGACAC 

CAAATGAGGA 

ATGTTTGTTC 

360 

GCTCCACATT 

ACAACACCTA 

TATATCCAAG 

420 

CTCAAGAAGA 

ATGGGAGCTG 

CAAACGCGGT 

480 

TTGTTTCTCC 

CCCTGCCAGT 

CTCTTCTGAT 

540 
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